This study focuses on factors that predispose young persons aged 15 24 years in Zimbabwe to infection from HIV. Using the Mosley and Chen framework, multivariate modelling was used to assess the effect of demographic, socio economic and behavioural factors on the risk of HIV infection among this target group. The study utilised data from the Zimbabwe Demographic and Health Survey (ZDHS) conducted in 2005 06. Only the variables that were significant in the bivariate analysis were included in the multivariate binary logistic regression.
Introduction
HIV infection remains a major problem among young persons aged 15 24 years in Zimbabwe. The Joint United Nations Programme on HIV/AIDS (2010a) stipulates that the reduction of the prevalence of HIV and AIDS among persons aged 15 24 years is important for monitoring the reduction of the epidemic among the general population. HIV infection among young persons aged 15 24 years facilitates the detection of the course of new infections in the general population.
It is for these reasons that the objective of the United Nations General Assembly Special Session on HIV/AIDS is to reduce HIV infection among persons aged 15 24 years. The World Health Organisation (2010) noted that the countries that have achieved the least progress with regard to health related Millennium Devel opment Goals (MDGs) are the ones worst hit by HIV and AIDS, economic hardships or conflicts. The Joint United Nations Pro gramme on HIV/AIDS/World Health Organisation (2008) HIV prevalence among persons aged 15 24 years is one of the indicators for monitoring the progress of MDG 6 which is to 'Have halted by 2015 and begun to reverse the spread of HIV/ AIDS'. The other related indicator for monitoring progress towards the achievement of MDG 6 is the proportion of the popu lation aged 15 24 years with comprehensive correct knowledge of HIV/AIDS (Statistics South Africa, 2010) . It is against this background that this paper focuses on describing the determi nants of HIV infection among young persons aged 15 24 years in Zimbabwe.
The specific objective of this paper is to determine the demo graphic, socio economic and behavioural factors that predispose persons aged 15 24 years to HIV infection in Zimbabwe. This paper also offers an extended in depth analysis of the aspects of the HIV and AIDS module in the 2005 06 Zimbabwe Demo graphic and Health Survey (ZDHS) (Zimbabwe Central Statistical Office/Macro International Incorporated 2007). The findings from this paper are expected to inform the design of appropriate prevention programmes to combat the spread of HIV and AIDS among persons aged 15 24 years.
According to the 2005 06 ZDHS, 7.8% of men and women in Zimbabwe aged 15 24 years were HIV positive. The prevalence of infection was higher among female persons aged 15 24 years (11.0%) than among male persons aged 15 24 years (4.2%) (Zim babwe Central Statistical Office/Macro International Incorporated, 2007) . Using antenatal surveillance data, the 2010 Zimbabwe MDG Report states that Zimbabwe is likely to attain the MDG 6 target of a 9% reduction in HIV prevalence among pregnant women aged 15 24 years by 2015. This is attributable to the reduction in HIV prevalence among this group over the recent years (Zimbabwe Ministry of Labour and Social Welfare 2010 Various reasons have been forwarded as explanations for the observed decline in HIV prevalence in Zimbabwe, and these include: the impact of prevention programmes, changes in sexual behaviour and the availability of prevention of mother to child transmission HIV services as well as mortality among the cases diagnosed during the peak of the epidemic (Zimbabwe Ministry of Labour and Social Welfare 2010). The Joint United Nations Programme on HIV/AIDS (2010b) report also noted that HIV prevalence among young people was falling in 16 of the 25 countries studied. The report further noted that the main drivers of the reductions were changes in sexual behaviour among the young people (The Joint United Nations Programme on HIV/AIDS 2010b). Despite these declines, morbidity and mor tality due to HIV among persons aged 15 24 years in Zimbabwe still remains a major concern, hence the focus of this paper to determine the determinants of HIV infection among this target group. Decosas (2009) noted that despite the increased donor support, national health programmes on HIV and AIDS and other sexually transmitted infections that are targeted at young people are still lacking in West Africa and other African countries. Laski and Wong (2010) have also argued that adolescents form a significant proportion of most developing countries' populations and hence their health status is of paramount importance to poorly resourced countries. They further noted that adolescent girls living in rural areas were particularly vulnerable to HIV infection, sexual violence and abuse (Laski & Wong 2010) . Hindin and Fatusi (2009) noted that 70% of adolescents live in developing countries and that the environment in which they are growing up, and having to make sexual and reproductive health decisions, is rapidly evolving due to technological advancement in the media, internet and telecommunications. The present study is therefore well situated to interrogate the factors that are associated with HIV infection among persons aged 15 24 years.
In a recent study conducted among young persons aged 10 18 years, Ferrand, Bandason, Musvaire, Larke, Nathoo, Mujuru, et al. (2010) indicated that morbidity due to HIV was the leading cause of hospitalisation of persons in this age group in Harare, Zimbabwe. Nearly 50% of the persons aged 10 18 years admitted to hospital were HIV positive. All the persons aged 10 18 years studied exhibited severe immunosuppression and had a median CD4 cell count of 51 cells/mm 3 . The mortality risk of HIV infected persons aged 10 18 years was almost four times more than that of those who were uninfected. HIV related diseases among the persons aged 10 18 years were mainly caused by adult spectrum opportunistic infections and chronic complications of paediatric HIV and AIDS (Ferrand et al. 2010) . These results were consistent with those from similar studies involving African adults before the availability of antiretroviral therapy.
In a study in which they projected the time course of the HIV/ AIDS epidemic in Southern Africa, Ferrand, Corbett, Wood, Har grove, Ndhlovu, Cowan, et al. (2009) argue that there is an emer ging HIV and AIDS epidemic among older survivors of mother to child transmission in Southern Africa. They recommended improvement of diagnostic and health care services targeted at this target group. The review of literature has shown that HIV and AIDS morbidity and mortality among persons aged 15 24 years, though on the decline in Zimbabwe, and in some other countries, is still a major problem. There is therefore a need for research in order to improve our understanding of the factors that are driving the epidemic.
The conceptual framework that is used in the research design, analysis and interpretation of results in this paper is that proposed by Mosley and Chen (1984) for research on child survival. The basic characteristic of the Mosley and Chen framework is that socio economic variables must operate through proximate factors in order to influence child morbidity and mortality. Studies on HIV and AIDS morbidity and mortality are increas ingly utilising the Mosley and Chen framework in order to research the determinants of HIV infection. Fig. 1 provides a dia grammatic representation of the adapted framework underlying this study:
The adapted framework depicted in Fig. 1 shows that the under lying determinants, that is, the demographic and socio economic factors (age, sex, marital status, religion, education, type of place of residence, province and wealth status), operate through the proximate factors, which are behavioural and biological in nature (age at first sex, number of sexual partners, sexually trans mitted infections and condom use), in order to influence the health outcome, that is, risk of HIV infection. It should be noted that the conceptual framework could be expanded with the addition of other variables depending on the availability of data. The 2005 06 ZDHS, from which data for this paper were sourced, permits the analysis of all the variables as shown in the conceptual framework provided in Fig. 1 .
The following section provides a detailed exposition of the data and methods utilised in this paper. The analysis in this paper is based on this sub sample of persons aged 15 24 years (6139) who took the DBS HIV test. Multivariate logistic regression modelling was used to determine hierarchical factors associated with being HIV positive among young persons aged 15 24 years. The independent variables are the demographic, socio economic and behavioural factors and the dependent variable is HIV positive sero status. Significance tests to test for association between the independent variables and the dependent variable were performed for both the entire con struct and the individual dummies. The justification for the distinction between the entire construct and the individual dummies is to be able to test for the significance of both the entire construct and the individual dummies on the dependent variable. It is possible for one or more of the individual dummies to be significant while the entire construct is not. The entire construct can also be significant with nonsignificant dummies (Polissar & Diehr 1982) .
Data and methods
The Statistical Package for the Social Sciences 18.0 was used for tabulating the variables in the bivariate analysis and for construct ing the multivariate binary logistic regression models (SPSS Incorporated 2011). The statistical significance of the variables in the bivariate and multivariate modelling was tested at levels of p ¼ 0.05, p ¼ 0.01 and p ¼ 0.001. Pearson chi square tests were performed in the bivariate models to test for association between the dependent variable and independent variables. A chi square probability of 0.05 or less indicates that the indepen dent variable is related to the dependent variable (Agresti 1996; Levin 1999) . Only those variables that were significantly associ ated with the dependent variable were included in the multivariate binary logistic regression. In addition, statistical tests of difference between two proportions, namely t tests, were performed to test for the significance of difference between the prevalence rates in the independent dummy variables. STATA 10.0 software was used to compute the p values for those t tests (Stata Corporation 2003) .
Ethical considerations are well addressed in DHS surveys around the world. In the 2005 06 ZDHS, a general health interview was conducted before collecting blood samples. The selected respon dents were required to provide written informed consent before testing. A written statement describing the benefits and potential risks was also read to the participant. The interviewer was required to record on the questionnaire the respondent's decision and to further endorse that the decision was indeed as given by the respondent. In order to safeguard anonymity of the blood samples, the cluster and household numbers associated with any participants were scrambled to render it impossible to link any individual data with a specific household or place. The respondents were also provided with information on the nearest facilities around Zimbabwe offering voluntary counselling and testing services. In addition, the DHS programme has developed procedures for the safety of the survey teams and for the correct disposal of biological specimens and biohazards (Mishra, Vaessen, Boerma, Arnold, Way, Barrere, et al. 2006) .
Results
This section presents the results from the study. The distribution of the explanatory covariates (bivariate analysis) are first pre sented and then the multivariate analysis. The former shows the percentage distribution of the covariates used in the statistical models, thereby providing a detailed description of the sample. The multivariate analysis determines the associations between the various independent (demographic, socio economic and be havioural) factors and the dependent variable (HIV sero status). Only the variables that were significant in the bivariate analysis were selected for the multivariate binary logistic regression.
Distribution of explanatory covariates
The distribution of the covariates, which is shown in Table 1 , forms the basis of the multivariate logistic regression models depicting the association between the demographic, socio econ omic and sexual behaviour variables and the risk of HIV infection.
The data in Table 1 
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There was a significant association between the number of sexual partners and the blood test result among young persons aged 15 24 years (x 2 ¼ 139.366; p ¼ 0.000). In addition, significant vari ations in the prevalence by number of sexual partners in the past 12 months before the survey were found. As expected, persons aged 15 24 years with no reported sex partners in the past 12 months preceding the survey had the lowest prevalence (4.3%) while those with one sex partner had the highest prevalence rate (12.7%) (p ¼ 0.000). The low prevalence of 5.0% for those reporting three or more sexual partners could be due to the rela tively low sub sample of persons aged 15 24 years in this category.
The occurrence of a sexually transmitted infection in the past 12 months before the survey was significantly associated with the blood test result among persons aged 15 24 years (x 2 ¼ 43.877; p ¼ 0.000). Young persons aged 15 24 years who reported that they had had a sexually transmitted infection in the past 12 months preceding the survey had an almost three times higher HIV prevalence (25.2%) than their counterparts who reported no such illness in the same period of time (7.5%) (p ¼ 0.000).
Persons aged 15 24 years were also asked whether they had used a condom during the first time that they had had sexual inter course. Use of a condom during the first sexual intercourse was significantly associated with the blood test result (x 2 ¼ 7.866; p ¼ 0.000). Those who reported no condom use had a significantly higher prevalence (12.8%) than those who used a condom (9.3%) (p ¼ 0.006).
A related question was on whether young persons aged 15 24 years had used a condom during the last time they had had sexual intercourse. It can be observed from Table 1 that the use of a condom during the last time that a person aged 15 24 years had had sex was significantly associated with the blood test result (x 2 ¼ 16.907; p ¼ 0.000). Young persons aged 15 24 years who reported condom use during the last time they had had sexual intercourse had a significantly higher prevalence rate of 13.8% than their counterparts who had not used a condom (prevalence rate of 9.3%, p ¼ 0.000). The results presented in this section in Table 2 provide the multi variate relationships between the demographic and behavioural factors and HIV infection. These results are interpreted and analysed using the adapted construct from the Mosley and Chen (1984) conceptual framework presented in Fig. 1 . The multivariate analysis presents only the variables that were found to be significantly associated with the blood test result in the bivariate analysis presented earlier in this paper.
Model I presented in Table 2 provides the factors that deal with the demographic variables. These variables include age group, sex, marital status and religion. The first observation is that all the constructs are significant. With regard to religion, the construct is significant but the individual dummies are nonsignificant. Model II shown in Table 2 is an extension of model I and adds controls for the behavioural variables, namely age at first sexual intercourse, number of sexual partners in the past 12 months, sexually transmitted infections and condom use. It was found that the effect of behavioural variables on the risk of HIV infection in the multivariate binary logistic regression models is attenuated after controlling for the demographic factors.
The variables included in model II are controlling for the interme diaries. The results in this model indicate that initiating sexual intercourse at younger ages, that is below 14 years, significantly predisposes young persons aged 15 24 years to HIV infection (p ¼ 0.000). The data in model II indicate that young persons whose age at sexual debut was below 14 years experience a 2.696 times greater risk of HIV infection compared with their counterparts whose age at first sexual intercourse was 20 24 years (p , 0.000).
As expected, having more than one sexual partner significantly increases the risk of HIV infection. Persons aged 15 24 years who had two or more sexual partners in the past 12 months preceding the 2005 06 ZDHS have a significantly enlarged risk of HIV infection of 1.568 times greater than their counterparts with no sexual partners in the same period of time (p ¼ 0.023).
Sexually transmitted infections are a risk factor for HIV infection.
Our results indicate that young persons aged 15 24 years, who reported that they had not had a sexually transmitted infection in the past 12 months before the survey, are significantly associ ated with a 0.437 times lower risk of HIV infection compared with their counterparts who had had a sexually transmitted infection during that same period of time (p ¼ 0.003).
Condom use is critical for the prevention of HIV and AIDS and other sexually transmitted infections. The odds representing the risk of HIV infection for young persons aged 15 24 years who had not used a condom during their first sexual intercourse is 1.313 times greater relative to those who had used a condom (p ¼ 0.050). Similarly, not having used a condom during the last sexual intercourse preceding the 2005 06 ZDHS significantly predisposes young persons aged 15 24 years to a 1.264 times greater risk of HIV infection compared with their counterparts who had used a condom during last sexual intercourse (p ¼ 0.031).
This section presented the results from the bivariate and multi variate analysis of the factors predisposing young persons to HIV infection in Zimbabwe. The multivariate analysis presented only the variables that were significantly associated with HIV infection in the bivariate analysis. The next section discusses these results.
Discussion
It was found that the association between the constructs repre senting demographic and behavioural variables was significant in the bivariate analysis, with the exception of the construct for the variable 'away from home more than one month in the past 12 months' which was found to be nonsignificant. The association between HIV infection and all the socio economic constructs was found to be nonsignificant in the bivariate analysis. Consequently, the multivariate analysis included only the variables that were significantly associated with HIV infection in the bivariate analysis.
The results indicated that young female persons aged 15 24 years are twice as likely to contract HIV than their male counterparts. This finding is consistent with observations from the Centers for Disease Control and Prevention (2004) , which noted that young women residing in developing countries are increasingly becoming more susceptible to HIV infection. In a recent study, Abdool, Humphries and Stein (in press ) noted that reducing HIV infection in women is central in controlling the HIV and AIDS epidemic, particularly in generalised hyperendemic settings. HIV infection as compared with their sexually active unmarried peers.
Young persons aged 15 24 years who were divorced, separated and widowed have significantly higher risks of HIV infection than their unmarried peers. The comparatively significant high infection prevalence associated with young persons aged 15 24 years who are widowed could be explained by the fact that their partners could most probably have died of HIV and AIDS. Divorced young persons aged 15 24 years have the highest risk, amounting to five times greater than their unmarried counterparts. These young persons could most probably have entered marriage at younger ages, and endured the transition from virginity to frequent unprotected sex, which they would likely continue to engage in after the termination of marriage. It may also be true that some of these young persons could have been infected while in marriage and could have been separated or divorced at the recognition that they were infected with HIV. For females, their sex partners are likely to be older males who may be HIV positive (Clark et al., 2006) . This may explain the comparative significantly high risks associated with young persons aged 15 24 years who were divorced and widowed. Pro grammes and interventions for the control of HIV and AIDS should also focus on widowed and divorced young persons aged 15 24 years and promote appropriate prevention strategies such as condom use and abstaining from sexual activities in order to prevent them from contracting HIV or other sexually transmitted infections.
The results confirmed that early sexual debut is significantly associated with increased likelihood of being infected with HIV. One reason that could account for this observation is that young persons aged 15 24 years who engage in early sexual relationships are likely to have more sex partners than their counterparts whose sexual debut occurs later, which predisposes them to contraction of HIV and other sexually transmitted dis eases. This observation is consistent with findings by Hallet, Lewis and Lopman (2007) in their study on age at first sex and HIV infection in rural Zimbabwe, which observed that women who started sex at earlier ages were more prone to HIV infection than their peers who had their sexual debut at later ages. Pettifor, van de Straten, Dunbar, Shiboski and Padian (2004) also made similar observations. They found that women who had their sexual debut at ages below 15 years had significantly higher risk of HIV infection. The number of sexual partners, sexually transmitted infections and condom use are well documented predictors of HIV infection (Green & Conde 2000; LeBeau & Yoder 2008) .
It is further interesting to note that the effect of behavioural vari ables on the risk of HIV infection in the multivariate logistic models is attenuated after controlling for the demographic factors. It is pertinent to re state that these behavioural factors are important predictors of HIV infection. Efforts to control the spread of HIV and AIDS among young persons aged 15 24 years should focus on eradicating this factor (behavioural) as this has long been identified as the chief driver of the epidemic in communities where the epidemic is either homosexually or heterosexually driven.
Conclusion
The It has been long thought that marriage could be a safe haven from HIV and AIDS. Our results indicated that the HIV prevalence rate for young persons aged 15 24 years in marriage is 14.7%, almost twice that of all persons aged 15 24 years combined (7.8%). However, these results are not surprising given that young persons aged 15 24 years who are married and those that are living together are most likely to be engaging in unprotected sex, thereby increasing their risk of being infected with HIV and other sexually transmitted infections. HIV and AIDS preven tion programmes should promote condom use among married young persons aged 15 24 years as a protection strategy for the prevention of HIV and other sexually transmitted infections. The formulation of relevant and effective policy changes that would centre on married young persons, particularly female persons aged 15 24 years, is also advisable.
